. Nitroglycerin nitroglycerin ointment and nifedipine can be expected to produce reductions in both preload and afterload. In fact, our study proved that pulmonary arterial wedge pressure was significantly decreased by nitroglycerin ointment and that nifedipine induced a significant reduction in systemic vascular resistance and a significant increase in cardiac output.
The heart impaired by myocardial infarction cannot provide sufficient cardiac output unless left ventricular filling pressure, preload, is well maintained.7),8) Therefore, reductions in preload do not consistently lead to hemodynamic improvement.
This should be evident when nitroglycerin ointment, which reduces preload, is used. In the present study, among the patients with normal left ventricular filling pressure (pulmonary capillary wedge pressure) which was reduced by nitroglycerin ointment, many showed an increases in cardiac output, contrary to expectations based on the Frank-Starling mechanism.
A potential cause for this increased cardiac output may be nitroglycerin-induced alterations of myocardial metabolism or secondary changes in contractility associated with coronary arterial dilation, but further studies are required to pinpoint the specific factor involved.
Therapeutic implications:
Our previous study showed that the effect of nitroglycerin ointment was maximal at 30-60min after application and lasted for about 6 hours.9) Nifedipine similarly produced maximum effect at 30-60 min after administration.
Therefore, nitroglycerin ointment was first applied and, 30min later, nifedipine was administered after confirming the absence of adverse reactions and aggravation of hemodynamics. After another 30min, hemodynamic changes were evaluated to assess the effects of combimed drug therapy.
Adverse reactions of nitroglycerin ointment include hypotension and headache.1),10) Nifedipine has been reported to causes adverse reactions such as headache, nausea, vomiting, dysesthesia, dizziness, and peripheral edema.11),12) However, these reactions were not noted in this study. Nifedipine, which reduced systemic vascular resistance and blood pressure, did not induce serious hypotension presumably because the compensatory catecholamine release mechanism preventing a fall in blood pressure remains intact, since a calcium antagonist should not decrease responsiveness to catecholamines, unlike beta-blockers.13)-16) Oral nifedipine can be easily used in myocardial infarction because it does not require strict and frequent monitoring of blood pressure, essential with intravenous sodium nitroprusside or trimethaphan.
Several studies showed that calcium antagonism led to reduced contractility in isolated myocardium.17)-19) However , Kaltenbach et al demonstrated that calcium inhibition could occur in the intact organism without diminution of myocardial contractility; the indirect indices of contractility pointed more towards increased than decreased contractility after nifedipine administration.4), 20) In our experience in patients with acute myocardial infarction, a reduction in myocardial contractility was not suggested.
In conclusion, we consider the concomitant use of nitroglycerin ointment and nifedipine to be an effective and safe therapeutic regimen capable of reducing both preload and afterload in patients with acute myocardial infarction.
